Chronic pulmonary infection is the most significant cause of morbidity and mortality in patients with cystic fibrosis (CF) (19) . It is estimated that from 40 to 90% of CF patients have chronic respiratory tract colonization with Pseudomonas aeruginosa (10) . Poor clinical status is associated with increased numbers of this organism in the sputum (A. S. Hanissian, G. Templeton, R. W. Chandler, and H. Robinson, Abstr. Cystic Fibrosis Club Annu. Meet. 1974 ). AIthough other species of Pseudomonas are less frequently isolated from CF patients (14) , in recent years Pseudomonas cepacia has been isolated with increasing frequency (A. Isles, H. Levison, C. Newth, M. Corey, and P. Fleming, American Pediatric Society, Annu. Meet. Cystic Fibrosis Club Abstr. 1982). There is growing evidence that this organism may be associated with poorer pulmonary function (C. Prober, personal communication); in some cases, infection with P. cepacia is associated with rapid progression to respiratory failure and death (11) .
In contrast to the large amount of information on P. aeruginosa virulence factors, a paucity of published information exists concerning the virulence factors of P. cepacia. The present study was undertaken to determine the existence of potential virulence factors of P. cepacia. With this information one might then be able to define the pathogenesis of P. cepacia lung infections in CF patients.
A total of 48 P. cepacia strains isolated from the sputum of CF patients were used in this study. Twenty-five strains were obtained from C. L (12) . For exoenzyme S production, the above medium was supplemented with 10 mM nitrilotriacetic acid (1).
Toxin A production was identified by a significant increase in ADP ribose (ADPR) transferase activity in TSBDC culture supernatants after preincubation with 4 M urea-1% dithiothreitol (16) . Partially purified elongation factor two extracted from wheat germ was used as substrate (2) .
Plasmid DNA was isolated essentially by the method of Maniatis et al. (9) , except that bacteria were grown overnight on L-agar plates and all volumes were increased 10-fold.
DNA was subjected to electrophoresis in a horizontal 0.7% (wt/vol) agarose gel in Tris-borate buffer (89 mM Tris, 2.5 mM EDTA, 89 mM boric acid, pH 8.0) at a constant 75 V. Gels were stained with ethidium bromide (1 ,ug/ml) and photographed.
Chinese hamster ovary cells (CHO cells), mouse (L-929) fibroblasts, and HeLa cells obtained from the American Type Culture Collection (Rockville, Md.) were grown to monolayers at 37°C under 5% C02 in RPMI 1640 medium (Flow Laboratories, Mississauga, Ontario) supplemented with 10% fetal calf serum and 50 ,ug of gentamicin per ml. Cells were resuspended in fresh growth medium to a final density of 2 x 10 cells per ml, and 100 ,ul was dispensed into each well of a 96-well microtiter plate. After incubation for 24 h at 37°C, 100 ,LI of fresh growth medium was added to each well followed by 100 ,ul of serial twofold dilutions of bacterial culture supernatant diluted in tissue culture medium. Plates were incubated for 72 h at 37°C under 5% CO,. Cytotoxicity was scored microscopically, and the data were expressed as the reciprocal of the highest dilution of culture supernatant which gave rise to cytotoxicity. Supernatants from P. aeruginosa strains PAO and PAO-PR1 (20) were used as positive and negative controls, respectively.
Lipopolysaccharide (LPS) isolation, sodium dodecyl sulfate-polyacrylamide gel electrophoresis, and silver staining of gels were carried out as described previously by Hitchcock and Brown (6) .
The bacterial strains used in this study were screened for the production of protease, elastase, hemolysin, gelatinase, and lipase. Results LPSs from proteinase K-treated whole cell lysates of all P. cepacia strains used in this study were subjected to electrophoresis in polyacrylamide gels and visualized by the silver stain. Twenty-two strains possessed smooth LPS, whereas 26 strains possessed rough LPS. The silver-stained profiles of the LPSs of two rough and two smooth P. cepacia strains are shown in Fig. 1 . Both smooth strains showed heavily stained bands distributed throughout the lane; these bands are absent in the two rough strains shown. Similar staining patterns for rough and smooth strains were obtained with LPSs from the remaining 44 strains.
The majority of P. cepacia strains tested produced protease and lipase. Most of the proteolytic strains were active against casein and gelatin but not against elastin. Whether a role exists for protease and lipase in the pathogenesis of P. cepacia lung infections is undetermined.
None of the P. cepacia strains used in this study produced (4, 18) , including resistance plasmids (18) . In this study, we isolated plasmids from 11 of 48 P. cepacia strains. However, we found that plasmid isolation resulted in variable agarose electrophoresis patterns. Williams et al. (18) have suggested that difficulty in isolation of plasmid DNA from P. cepacia is due to the presence of nucleases active in the presence of detergents, one of which, sodium dodecyl sulphate, was used in this study. The possibility exists, therefore, that plasmids are present in some apparently plasmidless strains but were not isolated by the procedure used.
The LPS of gram-negative bacteria is considered to be an important virulence factor in the pathogenesis of disease due to these organisms (8) . In lung infections, Hudson et al. (7) noted that aerosols of endotoxin caused the accumulation of granulocytes in airways, and Weinbaum et al. (17) 
